CLAIMS 



What is claimed is. 




A method of forming a device comprising: 
patterning a first oxide upon a substrate; 
forming a first nitride spacer mask upon the first oxide; 
forming a firstpxide spacer mask upon the first nitride spacer mask; 
forming a seconfl nitride spacer mask upon the first oxide spacer mask; 
forming a plurality of channels in the substrate that are aligned to the second 

nitride spacer mask; and 

forming a gate layeAover the plurality of channels, wherein each of the plurality 
of channels is narrower than the me&i free path of semiconductive electron flow therein. 

2. The method according \o claim 1, wherein forming a first nitride spacer mask 
comprises: 

forming a first nitride layfer over the first oxide; and 
performing a reactive ion itch upon the first nitride layer. 

3. The method according to cl^jm 1 , wherein forming a first oxide spacer mask upon 
the first nitride spacer mask comprises: 

forming a first oxide layer oveV the first nitride spacer mask; and 
performing a reactive ion etch dpon the first oxide layer. 
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1 4. The method ^cording to claim 1, wherein forming a second nitride spacer mask 

2 upon the first oxide spacer ma&c comprises: 

3 forming a secona nitride layer over the first oxide spacer mask; and 

4 performing a reacxive ion etch upon the second nitride layer. 

1 5. The method according to claim 1 , wherein forming a plurality of channels in the 

2 substrate that are aligned to the secAnd nitride spacer mask comprises: 

3 performing a gate etcn with the second nitride spacer masks. 
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6. The method according tp claim 1 , wherein forming a first nitride spacer mask- 
comprises: 

forming a first nitride layAr over the first oxide; and 
performing a reactive ion etch upon the first nitride layer, wherein forming a first 
oxide spacer mask upon the first nitride spaber mask comprises: 

forming a first oxide layer over the first nitride spacer mask; and 
performing a reactive ion etch bpon the first oxide layer, wherein forming a 
second nitride spacer mask upon the first oxidetepacer mask comprises: 

forming a second nitride layer ovar the first oxide spacer mask; and 
performing a reactive ion etch upo^ the second nitride layer, wherein forming a 
plurality of channels in the substrate that are aligne\l to the second nitride spacer mask 
comprises: 

performing a gate etch with the second nitride spacer masks, and further 
comprising: forming a gate oxide upon the plurality ofichannels. 
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1 7. The method according to claim 1 , wherein the first oxide is patterned with a width 

2 of about 1 00 nm and a pitch cif about 300 nm. 

1 8 The method according to claim 1 , wherein the first oxide is patterned with a width 

\ 

2 of about 1 00 nm and a pitch of a>out 320 nm. 



1 9. The method according to claim 1, wherein the substrate is made by providing a 

2 silicon on insulator substrate, and ^herein the plurality of channels comprises monocrystalline 

3 silicon channels. 
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1 0. The method according lb claim 1, wherein the substrate comprises 
monocrystalline silicon, and wherein the plurality of channels is spaced apart by a trench that is 
at least as wide as each of the channels. 

1 1 . The method according to cl^im 1 , wherein the substrate comprises 
monocrystalline silicon, wherein the plurali\y of channels is spaced apart by a trench that is at 
least as wide as each of the channels, and wl^rein a doping region is disposed in the substrate 
beneath the trench that resists electrical comirijunication between adjacent spaced-apart channels. 



1 12. The method according to claim 11 wherein the substrate comprises 

2 monocrystalline silicon, wherein the plurality of channels is spaced apart by a trench that is at 

3 least as wide as each of the channels, wherein theurench is filled with a dielectric, and wherein 
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4 the plurality of channels comprises a plurality of single-gate quantum wire field effect 



5 transistors. 

1 13. The method according to claim 1 , wherein the substrate comprises 

2 monocrystalline silicon,\wherein the plurality of channels is spaced apart by a trench that is at 

3 least as wide as each of Aie channels, wherein each of the plurality of channels has a gate oxide 

4 layer disposed thereupon! and wherein the second nitride spacer mask is disposed between the 

5 channel and the gate layer! 
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14. The method Recording to claim 1 , wherein the plurality of channels comprises a 
plurality of triple-gate quantum wire field effect transistors. 

1 5 . The method according to claim 1 , wherein the substrate comprises 
monocrystalline silicon, whereiA the plurality of channels is spaced apart by a trench that is at 
least as wide as each of the channels, wherein a doping region is disposed in the substrate 
beneath the trench that resists eleitrical communication between adjacent spaced-apart channels, 
and wherein the substrate is part ot a silicon on insulator structure. 



P8123 



20 



1 1 6/ A method oY forming a device comprising: 

2 / patterning a first oxide having a first width upon a substrate; 

3 forming a firlt nitride layer upon the first oxide and the substrate, wherein the first 

4 nitride layer has a first thickness that is less than the first width; 

5 forming a first nitride spacer mask from the first nitride layer, wherein the first 

6 nitride spacer mask has a widthlequal to me first nitride layer thickness; 

7 forming an oxide! layer upon the first nitride spacer mask, wherein the oxide layer 

8 has a second thickness that is lest than the width of the first nitride spacer mask; 

9 forming a first oxide spacer mask from the oxide layer, wherein the first oxide 

rt io "spacer mask has a width equaTtd tthe~firsT6xide layeFthicknessr - " " ~~ ~ 

'"ft j j forming a second Atride layer upon the first oxide spacer mask, wherein the 

5 1 2 second nitride layer has a thicknesk that is less than the width of the first oxide spacer mask; 

\j\ j 3 forming a second nitride spacer mask from the second nitride layer; 

^ 14 removing the first oxfide spacer mask; 

! fJ 1 5 performing an etch o4er the second nitride spacer mask to form at least one 

□ 1 6 semiconductor channel having a chaihiel width and a length, wherein the mean free electron path 

~~ 1 7 therein is larger than the channel width; 

1 8 forming a dielectric layW upon the channel length; and 

1 9 forming a gate layer ovdr the channel. 

1 17. The method according tolclaim 1 6, wherein the first oxide has a width of X and a 

2 pitch of about 3X. \ 



P8123 



1 18. The method according to claim 1 6, wherein each performing a spacer etch 

2 comprises performing a reactive ion etch. 

1 1 9. The methodWcording to claim 16, further comprising: 

2 performing an etch over the patterned second nitride that forms a silicon on oxide (SOI) 

3 topology of a plurality of semiconductor channels, wherein each of the plurality of 

4 semiconducti ve channels has a width of about one-tenth X; 

5 forming an oxide upon the SOI topology; and 

6 forming a gate layer over the oxide. 

\.f% \ 

in 1 20. The method according to claim 16, further comprising: 

ij% 2 performing an etch over tme patterned second nitride that forms a silicon on oxide (SOI) 

yl 3 topology of a plurality of semiconductor channels wherein the mean free electron path in each of 

^ 4 the plurality of channels is larger taan about one-tenth X; 
'if 5 removing the patterned second nitride spacer mask; 

~ 6 forming an oxide upon the SOI topology; and 

Q 1 

7 forming a gate layer over tha oxide. 

1 21. The method according to claim 1 6, further comprising: 

2 performing an etch over the pitterned second nitride that forms a silicon on oxide (SOI) 

3 topology of a plurality of semiconductor channels wherein the mean free electron path in each of 

4 the plurality of channels is larger than about one-tenth X; 

5 forming an oxide upon the SOI topology; 
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6 forming a ga\e layer over the oxide; and 

7 forming a contact that connects with the plurality of channels, wherein the contact has a 

8 characteristic width fr^m about 2X to about 10X. 
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21/ A method of forming a device comprising: 

patterning a first oxide upon a substrate, wherein the first oxide has a 

3 characteristic width of X and a characteristic pitch selected from about 3X and about 3.2X: 

4 forming a fkst nitride layer upon the oxide, wherein the first nitride layer has a 

5 characteristic thickness of aoout one half X; 

6 performing a \pacer etch upon the nitride layer and removing the oxide to form a 

7 patterned first nitride spacer mask; 

8 forming an oxick layer upon the patterned first nitride spacer mask, wherein the 

9 oxide layer has a characteristic thickness of about one fourth X; 

10 performing a spaaer etch upon tHeoxid^layeF^ removin^the'patternedfirst 

nitride spacer mask to form a patterned first oxide spacer mask; 

forming a second nitride layer upon the patterned first oxide spacer mask, wherein 
the second nitride layer has a characteristic thickness of about one-tenth X; and 

performing a spacer dtch upon the second nitride layer and removing the first 
oxide spacer mask to form a patterned second nitride spacer mask. 

1 23 . The method according lb claim 22, further comprising: 

2 performing an etch over the patterned second nitride spacer mask to form at least 

3 one semiconductor channel wherein the piean free electron path therein is larger than about one- 

4 tenth X. 

1 24. The method according to cl^im 22, wherein X is in a range from about 20 nm to 

2 about 200 nm. 
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25 The methdd according to claim 22, wherein each performing a spacer etch 
comprises performing an reactive ion etch. 

26. The method according to claim 22, further comprising: 

performing an etch over the patterned second nitride that forms a silicon on oxide (SOI) 
topology of a plurality of semiconductor channels wherein the mean free electron path in each of 
the plurality of channels is large! than about one-tenth X; 

forming an oxide upon tha SOI topology; and 

forming a gate layer over the oxide. 

27. The method according to claim 22, further comprising: 

performing an etch over the patterned second nitride that forms a silicon on oxide (SOI) 
topology of a plurality of semiconductor channels wherein the mean free electron path in each of 
the plurality of channels is larger thanbbout one-tenth X; 

removing the patterned second nitride spacer mask; 

forming an oxide upon the SOI topology; and 

forming a gate layer over the oxftie. 

28. The method according to dlaim 22, further comprising: 

performing an etch over the patterked second nitride that forms a silicon on oxide (SOI) 
topology of a plurality of semiconductor channels wherein the mean free electron path in each of 
the plurality of channels is larger than about one-tenth X; 

forming an oxide upon the SOI topology; 
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6 forming a gate ltyer over the oxide; and 

7 forming a contact that connects with the plurality of channels, wherein the contact has a 

8 characteristic width from about 2X to about 1 OX. 
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29/ ^device comprising: 

a plurality of semiconductive channels, each of the plurality of semiconductive 
channels comprising a channel length and a channel width; 

a dielectric layer disposed upon the semiconductive channel length; 
a source at\a first terminal end of the plurality of semiconductive channels, and a 
second terminal end Wf the plurality of semiconductive channels; 

a gate layer disposed over the dielectric layer, wherein electron flow in the 
plurality of semiconductive channels has a mean free path that is greater than the 
semiconductive channel wid\h, and wherein a first semiconductive channel is spaced 
apart from a second semicondu^tiWcnanner 
the semiconductive channel wratf 
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30. The device according to claimW, whtrein the plurality^! semiconductive 
channels comprises monocrystafline silicor/thatNis dispWd-a^on a dielectric. 

3 1 . The device according to claim 29, whetein the plurality of semiconductive 
channels comprises monocrystalline silicon that has a sel^aligned doping region in the 
monocrystalline silicon beneath the trench. 
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32. The device according to claim 29, further comprising 

a mask disposed upon the semiconductive channel width,, wherein the device 
comprises a double-gate quantum wire. 
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33. The device according to claim 29, wherein the semiconductive channel width is in 
a range from less than or equal to about 5 nm to about 30 nm. 

34. The device according to claim 29, further comprising: 

a mask disposed upon the semiconductive channel width, wherein the trench is 
filled with material cortmrising the gate layer. 

35. The device accordingvto claim 29, wherein the device comprises a triple-gate 



quantum wire. 



36. The device according to claiirk29, further comprising: 
a contact that makes electrical ejection with one of the terminal ends of the 

plurality of semiconductive charmels/UponV contact landing pad. 

37. The device according to claim 29, further comprising: 
a contact that makes electrical connection with one of the terminal ends of the 

plurality of semiconductive channels, wherein the contact has a characteristic width in a 
range from about 200 nm to about 1 ,000 nm. 



38. The device according to claim 29, further comprising: 

a trench disposed between the first semiconductive channel ahd the spaced-apart 
second semiconductive channel, wherein the trench is filled with the dielectric ft^aterial that is 
disposed on the semiconductive channel length. 

CO} 
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